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  Shenzhen Flamingo Technology Co,. Ltd
    Bluetooth Probe Data Receiver
MModel   SN521
       User Manual
1. Overview
Thank you for purchasing our Bluetooth probe data receiver SN521, which integrates with the Wireless Smart Meat Thermometer SH253, kitchen appliances，mobile phone and App software “Grill ProbeE” to realize the intelligent temperature control of kitchen appliances.
SN521 Bluetooth probe data receiver wirelessly receives the measurement data of SH253 Bluetooth temperature probe, and transmits the data to the control board of kitchen appliance through UART port, so as to accurately adjust the cooking time and temperature of food by the controller of kitchen appliances. It has become the key hardware of intelligent kitchen appliance, solved the major defects of wired connection of temperature sensor and fuzzy temperature control of fixed program, and realized the precise control of cooking temperature and time for kitchen appliance.
2. Features
· The SN521 is a master-slave bluetooth module, which can realize the connection point–to-point and transparent transmission between two equipment.
· Supports GPIO input and function to realize APP wireless switch control

· Support status printing real-time feedback running status by serial port easy for MCU application design.

· Simplify pins connection all operations can completed with seral port, supports secondary development.

• Wirelessly measuring and monitoring temperature inside and outside food             
• Embedded SN521 in the controller of Kitchen appliance for baking and steaming               
• 2.4GHz RF transceiver and compatible with BLE4.2/5.0        `                                 
• Bluetooth RF Receive Sensitivity: - 90dbm @ 1Mbps                                              
• Bluetooth RF output power: 4dbm / 27mA                                                        
• Receive the temperature data and low battery of bluetooth temperature probe SH253                      
 •UART   interface with the controller of kitchen appliance and SN521                           
• Operating temperature range: - 40 – 85 ℃                                     
• Supply voltage: 2.5 ~ 3.3vdc                                                     
• Product size: L20 x w16 x h1.8mm

3. System Description
 3.1 Definition of Equipment
- SN521 Bluetooth probe data receiver
 Wireless receiving the temperature and battery data of SH253 and transmit UART port of the controller of kitchen appliances.                 

· SH253 Bluetooth temperature probe
Measure the temperature inside and outside the food, and transmit to SN521 and smartphone via wireless bluetooth.       

· Controller kitchen appliance
Receiving from SN521 and Controlling cooking time and temperature with UART serial port communication. 
· Mobile phones and other smart terminals
Launch App software “Grill ProbeE”and monitor the temperature data of SH253 .
3.2 System Diagram
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3. SN521 Description
3.1 Product Size
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3.2 Pin Assignments

	Pin Numbe
	Pin Name
	Pin Type
	Description

	1
	VDD
	P
	 Power supply 

	2
	RST
	I
	Reset pin

	8
	P1.2
	I/O
	General Purpose digital I/O pin

	9
	P1.3
	I/O
	General Purpose digital I/O pin

	10
	P3.6
	I/O
	General Purpose digital I/O pin

	11
	P0.4
	I/O
	General Purpose digital I/O pin

	14
	GND
	P
	Ground pin


3.3 Recommended Circuit  
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3.4 General Workflow
Register the probe ID to the kitchen appliance  →  register the operation within 5 seconds after the kitchen appliance is powered on →  take out the probe from the charger  →  insert the probe into the food & place inside the kitchen appliance  →  turn on the kitchen appliance power supply  →  select the cooking mode of the kitchen appliance  →  set the timing time and target temperature  →  press the Bluetooth connection key of the kitchen appliance  →  UART port outputs the temperature data of SH253 to the controller →  the kitchen appliance displays the food temperature  →  press the Bluetooth disconnect key  →  UART port stops outputting the data. 

4. Operation Instructions
4.1. Register Probe ID
  To use probe at first time or replace probe, need regist new probe ID within 5 seconds after switching on kitchen appliances. The operation process is as follows:            

Put the probe into the charger → exit App program Grill Probe → take out the probe from the charger → turn on the power of the kitchen appliance → press the Bluetooth connection key of the kitchen appliance → connect the SN521 with the probe SH253 → the controller displays the temperature data of probe → the probe ID is registered successfully.
4.2 Operation Procedure
1） Probe charging            

   Each probe needs to be charged for 5 minutes and the battery life is 4 hours before use.

2） Set the control parameters of kitchen appliances          

   Select the cooking mode you need, and set the cooking time and target temperature of kitchen appliances.
3） Connect bluetooth between kitchen appliance and probe           

   Take out the probe from the charger and press the Bluetooth connection key of the kitchen appliance. At this time, the bluetooth icon will flash on the kitchen appliance. It indicates that the probe and the kitchen appliance is successfully connected when the bluetooth icon stops flashing,
4） Monitor cooking temperature            

 The panel of kitchen appliance displays the measured data of food temperature from SH253 . When the food temperature is lower than 38 ℃, the probe transmits the temperature data every 10 seconds. When the food temperature is higher than 38 ℃, the probe transmits the data every 4 seconds. When the probe battery is low voltage, the kitchen appliance displays the low battery icon.

5）Kitchen appliance is disconnected bluetooth from the probe         

 Press the Bluetooth disconnect key of the kitchen appliance, the bluetooth is dis-connected with kitchen appliance.            
6）Monitoring the food temperature data of kitchen by mobile phone           
 Disconnect bluetooth of kitchen appliance by pressing disconnect bluetooth key , and then use the mobile app to monitor the temperature data of the probe.
5.  Progranmming guide for Kitchen appliances  
1)Controller of the kitchen appliance can treat the SN521 and SH253 probes as one temperature sensor, and read the temperature measurement data inside and outside the food and the low voltage information of the probe battery in real time through the UART port.
 2) When Bluetooth connection button of the kitchen appliance  is pressed, the SN521 is notified to the probe bluetooth connection, and the SN521 bluetooth probe data is received. UART port outputs internal and external temperature data of food, battery low voltage information
 3) For the probe, the data transmission period is 10 seconds when the food temperature is lower than 38 degrees,  and the data transmission period is 4 second when higher than 38 degrees.
 4) When the kitchen appliance bluetooth off button is pressed, the SN521 and the probe are disconnected bluetooth, and the UART port of SN521 stop outputting the measuring data.

  Program flow chart for the controller of kitchen appliance    
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6. UART Communication Protocol
MODE0  BAUD RATE=9600, No flow controller(no CTS/RTS),DATA=8,STOP=1,PARITY=0

	Preamble
	Length
	Command
	Payload
	CRC

	0x55
	1Byte
	    1Byte
	    0~4Byte
	     1Byte


               Length: How many bytes are left behind
                     Command: Current command type

             Payload：Data content
             CRC：Sum of all previous data
	Function
	Direction
	Preamble
	Length
	Command
	Payload
	CRC

	Connect
	MCU→SH521
	0x55
	0x02
	0x03
	
	Sum=0x5A

	Disconnect
	MCU→SH521
	0x55
	0x02
	0x04
	
	Sum=0x5B

	Connected
	SN521→MCU
	0x55
	0x02
	0x11
	
	Sum=0x68

	Disconncted
	SN521→MCU
	0x55
	0x02
	0x12
	
	Sum=0x69

	Temperature
	SN521→MCU
	0x55
	0x06
	0x13
	Inside temperature and outside temperature of  food
	Sum=?

	Low battery
	SN521→MCU
	0x55
	0x03
	0x14
	0x00/0x01
	Sum=?

	Reply
	MCU←→SN521
	0x55
	0x04
	0x21
	0x00/0x01/0x00~0x03
	Sum=?


Connect: MCU inform SN521 connect the probe SH253

Disconnect: MCU inform SN521 disconnect the probe SH253

Connected: SN521 inform MCU the probe connected

Disconnected: SN521 inform MCU the probe disconnected
Temperature data:  SN521 send the temperature reading of probe to MCU by UART port

Low battery : SN521 inform MCU battery low by UART port; 00 Full battery, 01 Low battery
Reply:  00 Excute; 01 No excute ;Bluetooth status : 00 Idle\ 01 Scan\ 02 Connecting\ 03 

Connected

Remark: 1) Name_L NAME_H is the end two number of ASCII code for the connected probe
 ID.
          2) Temperature reading: (Real reading +40)x10,for example: if reading is 
-25.5, temperature=(-25.5+40)x10=145, 0x9100(LSB).

        3) Temperature reading: 0xFFFF No reading;0xFFFE Lowest value;0xFFFD 

Highest value;0xFFFC Sensor disconnected;0xFFFB Sensor short
7. Hardware connection between SN521 and kitchen appliances
7.1.The DC voltage regulator supplies power to the SN521, the power supply ripple and ripple facor are small, and the SN521 is reliably grounded away from the power supply.
7.2.Large electromagnetic interference around the SN521 (high-frequency digital, high-frequency analog, power trace) will greatly affect the performance of the SN521, properly away from the SN521, and properly isolate and shield.

7.3.If the communication line uses a 5V level, a 1k-5.1k resistor must be connected in series and a level matching circuit is required.
7.4.The antenna is preferably vertically upward. When the SN521 is installed inside the casing, the extension cable can be used to extend to the outside of the casing.
7.5.Try to keep away from other TTL protocol circuits with 2.4Ghz physical layer, for example: USB3.0, Wifi
7.6.High-frequency digital traces, high-frequency analog traces, positive power lines, and ground lines must be routed below the SN521. If it is not already under SN521, assume that SN521 is soldered to the Top Layer, and the copper is printed on the Top Layer.  Trace at 
Bottom Layer
7.7.Assuming that the SN521 is soldered or placed in the Top layer, it is also wrong to randomly route the Bottom Layer or other layers.  It will affect the spurs and acceptance sensitivity of the module to varying degrees.
8、FAQ
·The communication distance will be affected when obstacle exits.
·Data lose rate will be affected by temperature, humidity and co-channel interference.
·The ground will absorb and reflect wireless radio wave, so performance will be poor when testing near ground.
·Sea water has great ability in absorbing wireless radio wave, so performance will be poor when testing near the sea.
·The signal will be affected when the antenna is near metal object or put in a metal case.
·Power register was set incorrectly air data rate is set as too high(the higher the air data rate, the shorter the distance).
·The power supply low voltage under room temperature is lower than 2.5v, the lower the transmitting power.

·Data to antenna quality or poor matching between antenna and module.
·There are co-channel signal interference nearby, please be away from interference or modify frequency and chancel to avoid interference.

·Poor power supply may cause messy code, Make sure that the power supply is reliable.

·The extension line and feeder quality are poor or too long, so the bit error rate is high. 
9.Reflow soldering temperature and curve 
	Profile Feater
	Curve characteristies
	Sn-Pb Assembly
	Pb-Free Assembly

	Sloder Paste
	Sloder Paste
	Sn63/Pb37
	Sn96.5/Ag3/Cu0.5

	Solder Teperature min(T smin)
	Min perheating temp
	100℃
	150℃

	Solder Teperature max(T smax)
	Mx preheating temp 
	150℃ 
	200℃

	Preheat Time(Tsmin to T smax)(ts)
	Preheating time
	60-120sec
	60-120sec

	Average ramp-up rate(T smax to Tp)
	Average ramp-up rate
	3℃/second max
	3℃/second max

	Liquidous Temperture Above(TL)
	Liquid phase temp
	183℃
	217℃

	Time(tL) Maintained Above(TL)
	Time below liquid phase line
	60-90sec
	30-90sec

	Peak temperature(Tp)
	Peak temp
	220-235℃
	230-250℃

	Averageramp-down rate

(Tp to Tsmax)
	Average ramp-down rate
	6℃/second max
	6℃/second max

	Time25℃ to peak temperture
	Time to peak tempture for 25℃
	6 mintues max
	8 minutes max


9. Reflow soldering temperature and curve
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10 、Application 
 SN521 and SH253 is the most advanced intelligent hardware in the world and can be application for the controller of kitchen appliance.
 For example, SN521 and SH253 embed in pressure cooker & air fryer 
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Contact us:   www.fmg-tech.com     sales@fmg-tech.com    
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